T hermal stress is among the oldest recognized occupational hazards. Workers in construction, agriculture, oil and gas extraction, utilities industries, warehousing, cold storage, food processing, transportation, military activities, the commercial fishing industry, and many other fields who work outdoors are at increased risk for cold-stress illness and injury. Occupational illness and injury as well as lowered productivity result from net body heat loss (core body temperature) or heat loss from areas of the body such as the head and extremities. Hypothyroidism, diabetes, and cardiovascular or circulatory disease and the use of alcohol, central nervous system depressants, or medications that interfere with thermoregulatory processes place workers at greater risk for cold stress.
Heat loss occurs by radiation, conduction, convection (as wind speed accelerates), respiration, and evaporation. Radiation may account for up to 65% of heat loss, with conduction accounting for up to 15%. (Heat is lost up to 25 times faster in cold water.) Respiratory and evaporative heat loss depend on relative humidity and ambient temperature. Therefore, those working in low temperatures, in high winds, and in wet clothing or with wet bodies are at highest risk for the development of cold-stress illness and injury. 
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However, even when air temperature is above 32°F and water temperature is below 98.6°F, hypothermia may result.
Although frank hypothermia (core body temperature < 95°F) does occur in the workplace, local exposures to cold involving extremities are more common. Because local effects may be delayed, prolonged exposures are commonplace. Prolonged exposure to temperatures as high as 50°F may induce acute or chronic effects. Chilblain (pernio) and immersion (trench) foot are the most common nonfreezing injuries. Chilblain is the result of neuronal and endothelial damage, frequently to the tops of the feet and hands, caused by repetitive exposure to dry cold. Trench foot results from repetitive exposure to cold, wet environments above 32°F. Symptoms may include itching, tingling, burning, swelling, or blistering (National Institute for Occupational Safety and Health, 2008) . Frostbite occurs when the temperature of body tissue falls below 32°F, as can happen when workers touch cold chemicals or metal or wear constrictive clothing.
Air temperature monitoring should occur in work environments where ambient air temperature may be anticipated to drop below 60.8°F. Workers performing bare-handed tasks for more than 20 minutes should have a hand-warming mechanism (e.g., warm air jet or radiant heaters). When temperatures fall below 30.2°F, air temperature should be monitored every 4 hours and control bars and metal tool handles wrapped in insulating material. In addition, wind speed should be monitored when it exceeds 5 mph or air temperature drops below 30.2°F. To prevent contact frostbite from surfaces that are below 19.4°F, workers should wear anti-contact gloves. Work areas should be shielded from drafts and wind. Workers in environments constantly 19.4OF or below (or equivalent wind chill factors) need a work-warming regimen. Heated shelters stocked with warm food and noncaffeinated drinks should be readily available to provide warmth and additional calories. Thirst is suppressed in cold environments, and dehydration may occur when fluid intake is reduced. Also, workers wearing heavy protective clothing require 10% to 15% more calories. Although workers exposed to cold weather should wear three layers of clothing and protect their head, hands, and feet, while inside shelters they should replace the outer layer with dry clothing before returning to work (Krake, 2006) . Workers must be educated about the preceding measures, recognizing symptoms of cold-related stress (i.e., heavy shivering, uncomfortable coldness, severe fatigue, drowsiness, or euphoria), minimizing activities that reduce circulation, and working in pairs during extreme weather conditions so they can monitor one another and obtain help quickly in the event of an emergency.
